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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR LI 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on May 3, 2006 has been entered. 



Claim Rejections - 35 USC § 102 

2. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

3. Claim 23 is rejected under 35 U.S.C. 102(b) as being anticipated by Komino; Mitsuaki et 
al. (US 6,156,151 A). Komino teaches a semiconductor substrate processing system (Figure 1; 
column 3, line 60 - column 4, line 54) comprising: a processing chamber (CC; Figure 1) a 
substrate support pedestal (114; Figure 1, 4) disposed in the chamber (CC; Figure 1); a gas inlet 
(106; Figure 2) formed in the chamber (CC; Figure 1) above the pedestal (114; Figure 1, 4) for 
supplying a process gas into a process region (101; Figure 1) above the support pedestal (114; 
Figure 1, 4); an exhaust port (1 12a, 2; Figure 1) formed in a wall of the chamber (CC; Figure 1) 
and a restrictor plate (1 18a portion of 118; Figures 2-4, column 6, lines 26-41) supported within 
the semiconductor processing chamber (CC; Figure 1) in a laterally spaced-apart relation relative 
to the substrate support pedestal (1 14; Figure 1, 4) and sidewalls of the processing chamber (CC; 
Figure 1), the restrictor plate (118a portion of 118; Figures 2-4, column 6, lines 26-41) at least 
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partially circumscribing the substrate support pedestal (114; Figure 1, 4) and adapted to control 
the flow of at least one gas flowing between the process region (101; Figure 1) and the exhaust 
port (1 12a, 2; Figure 1), as claimed by claim 23. 

Claim Rejections - 35 USC §103 

4. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

5. Claims 23 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Li; 
Yicheng et al. (US 6448536 B2). Li teaches a semiconductor substrate processing system (Figure 
1; column 4, lines 13-33) comprising: a processing chamber (2; Figure 1) a substrate support 
pedestal (3; Figure 1) disposed in the chamber (2; Figure 1); a gas inlet (21; Figure 1) formed in 
the chamber (2; Figure 1) above the pedestal (3; Figure 1) for supplying a process gas into a 
process region (2; Figure 1) above the support pedestal (3; Figure 1); an exhaust port (27a; 
Figure 1) formed in a wall (1; Figure 1) of the chamber (2; Figure 1) and the restrictor plate (26; 
Figure 1,2; column 5; lines 35-54) at least partially circumscribing the substrate support pedestal 
(3; Figure 1) and adapted to control the flow of at least one gas flowing between the process 
region (2; Figure 1) and the exhaust port (27a; Figure 1), as claimed by claim 23. Li further 
teaches the system (Figure 1; column 4, lines 13-33) of claim 23, wherein the restrictor plate (26; 
Figure 1,2; column 5; lines 35-54) further comprises a plurality of removable arc segments - 
Figure 2 shows element 26 separated at 120° increments, as claimed by claim 24 

Lee does not teach a restrictor plate (26; Figure 1,2; column 5; lines 35-54) supported within the 
semiconductor processing chamber (2; Figure 1) in a laterally spaced-apart relation relative to 



Application/Control Number: 1 0/82 1,310 Page 4 

Art Unit: 1763 

the substrate support pedestal (3; Figure 1) and sidewalls of the processing chamber (2; Figure 
1). 

It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to optimize the dimension(s) of Lee's restrictor plate (26; Figure 1,2; column 5; lines 35-54). 
Motivation to optimize the dimension(s) of Lee's restrictor plate (26; Figure 1,2; column 5; lines 
35-54) is for controlling exhaust flow across 26 as taught by Lee (column 5; lines 27-35). 
6. Claims 1-3, 5, 6, 9-11, 14-16, 18, and 25-28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Komino; Mitsuaki et al. (US 6,156,151 A) in view of Yonenaga; Tomihiro et 
al. (US 59721 14 A). Komino teaches Apparatus (Figure 1; column 3, line 60 - column 4, line 54) 
for controlling the flow of a gas between a process region (101; Figure 1) and an exhaust port 
(1 12a, 2; Figure 1) in a semiconductor substrate processing chamber (CC; Figure 1), comprising; 
at least one restrictor plate (118a portion of 118; Figures 2-4, column 6, lines 26-41) supported 
within the semiconductor processing chamber (CC; Figure 1) and adapted to at least partially 
circumscribe a substrate support pedestal (114; Figure 1, 4), the restrictor plate (118a portion of 
118; Figures 2-4, column 6, lines 26-41) adapted to control the flow of at least one gas flowing 
between the process region (101; Figure 1) and the exhaust port (112a, 2; Figure 1), as claimed 
by claim 1 

Komino further teaches: 

i. The apparatus (Figure 1; column 3, line 60 - column 4, line 54) of claim 1, further 
comprising: a base (LC; Figure 1) adapted to be coupled to a bottom of the processing 
chamber (CC; Figure 1); and a support ring (111b; Figure 1,2) coupled to the base (LC; 
Figure 1) in a vertically spaced apart orientation, wherein the at least one restrictor plate 
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(118a portion of 118; Figures 2-4, column 6, lines 26-41) is coupled to the support ring 
(111b; Figure 1,2), as claimed by claim 2 

ii. The apparatus (Figure 1; column 3, line 60 - column 4, line 54) of claim 2, wherein the at 
least one restrictor plate (118a portion of 118; Figures 2-4, column 6, lines 26-41) is 
configured to be laterally spaced apart from the substrate support pedestal (1 14; Figure 1, 
4) and an interior wall of the processing chamber (CC; Figure 1), as claimed by claim 3 

iii. The apparatus (Figure 1; column 3, line 60 - column 4, line 54) of claim 1, wherein the at 
least one restrictor plate (1 18a portion of 1 18; Figures 2-4, column 6, lines 26-41) having 
an annular shape which at least partially circumscribes the substrate support pedestal 
(114; Figure 1, 4), as claimed by claim 6 

iv. The apparatus (Figure 1; column 3, line 60 - column 4, line 54) of claim 1, wherein the at 
least one restrictor plate (1 18a portion of 118; Figures 2-4, column 6, lines 26-41) further 
comprises a plurality of restrictor plates (118a portion of 118; Figures 2-4, column 6, 
lines 26-41), wherein each restrictor plate (118a portion of 118; Figures 2-4, column 6, 
lines 26-41) abuts at least one other restrictor plate (118a portion of 118; Figures 2-4, 
column 6, lines 26-41), as claimed by claim 9 

v. The system (Figure 1; column 3, line 60 - column 4, line 54) of claim 10, wherein the at 
least one restrictor plate (118a portion of 118; Figures 2-4, column 6, lines 26-41) is a 
plurality of restrictor plates (118a portion of 118; Figures 2-4, column 6, lines 26-41) 
having an arcuate shape, as claimed by claim 14 

vi. The system (Figure 1; column 3, line 60 - column 4, line 54) of claim 14, wherein the 
plurality of restrictor plates (118a portion of 118; Figures 2-4, column 6, lines 26-41) 



Application/Control Number: 1 0/82 1,310 Page 6 

Art Unit: 1763 

substantially surround the substrate support pedestal (114; Figure 1, 4), as claimed by 
claim 15 

vii. The system (Figure 1; column 3, line 60 - column 4, line 54) of claim 15, wherein at least 
a portion of an outer edge of the plurality of restrictor plates (118a portion of 118; 
Figures 2-4, column 6, lines 26-41) reduces a gap defined between the outer edge and an 
inner wall of the chamber (CC; Figure 1) proximate the exhaust port (112a, 2; Figure 1), 
as claimed by claim 16 

viii. The system (Figure 1; column 3, line 60 - column 4, line 54) of claim 10, wherein the one 
restrictor plate (118a portion of 118; Figures 2-4, column 6, lines 26-41) has an annular 
shape which substantially surrounds the substrate support pedestal (114; Figure 1, 4), as 
claimed by claim 18 

Komino does not teach a plurality of support pins supporting Komino's restrictor plate (118a 
portion of 1 18; Figures 2-4, column 6, lines 26-41) as claimed by amendend claim 1. 
Komino further does not teach: 

i. The apparatus (Figure 1; column 3, line 60 - column 4, line 54) of claim 3, wherein the 
support pins (113, 116; Figure 2) retain the supporting ring (111b; Figure 1,2) in a non- 
parallel orientation with respect to a plane defined by a substrate support (114; Figure 1, 
4) surface of the substrate support pedestal (1 14; Figure 1, 4), as claimed by claim 5 

ii. A semiconductor substrate processing system (Figure 1; column 3, line 60 - column 4, 
line 54) comprising: a processing chamber (CC; Figure 1); a substrate support pedestal 
(114; Figure 1, 4) disposed in the chamber (CC; Figure 1); a gas inlet (106; Figure 2) 
formed in the chamber (CC; Figure 1) above the pedestal (114; Figure 1, 4) for supplying 
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a process gas into a process region (101; Figure 1) above the support pedestal (114; 
Figure 1, 4); an exhaust port (112a, 2; Figure 1) formed in a wall of the chamber (CC; 
Figure 1) and at least one restrictor plate (118a portion of 118; Figures 2-4, column 6, 
lines 26-41) supported within the semiconductor processing chamber (CC; Figure 1) by a 
plurality of support pins and at least partially circumscribing the substrate support 
pedestal (1 14; Figure 1, 4) , the restrictor plate (1 18a portion of 118; Figures 2-4, column 
6, lines 26-41) adapted to control the flow of at least one gas flowing beetween the 
process region (101; Figure 1) and the exhaust port (112a, 2; Figure 1), as claimed by 
claim 10 

iii. The system (Figure 1; column 3, line 60 - column 4, line 54) of claim 10, further 
comprising: a base (LC; Figure 1) adapted to be coupled to a bottom of the processing 
chamber (CC; Figure 1); and a support ring (111b; Figure 1,2) coupled to the base (LC; 
Figure 1) via a plurality of support pins in a vertically spaced apart orientation wherein 
the at least one restrictor plate (1 18a portion of 1 18; Figures 2-4, column 6, lines 26-41) 
is coupled to the support ring (1 1 lb; Figure 1,2), as claimed by claim 1 1 

iv. The system (Figure 1; column 3, line 60 - column 4, line 54) of claim 23 further 
comprising: a plurality of support pins coupling the restrictor plate (1 18a portion of 1 18; 
Figures 2-4, column 6, lines 26-41) to a bottom of the processing chamber (CC; Figure 
1), as claimed by claim 25 

v. The apparatus of claim 1, wherein a length of the support pins is adjustable, as claimed 
by claim 26 
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vi. The apparatus of claim 1, wherein the restrictor plate (118a portion of 118; Figures 2-4, 
column 6, lines 26-41) has an oval profile, as claimed by claim 27 

vii. A semiconductor substrate processing system, comprising: a processing chamber (CC; 
Figure 1); a substrate support pedestal (114; Figure 1, 4) disposed in the processing 
chamber (CC; Figure 1); a gas inlet (106; Figure 2) formed in the processing chamber 
(CC; Figure 1) above the pedestal for supplying a process gas into a process region (101; 
Figure 1) defined in the processing chamber (CC; Figure 1) above the support pedestal 
(1 14; Figure 1, 4); an exhaust port (1 12a, 2; Figure 1) formed in a wall of the processing 
chamber (CC; Figure 1); a restrictor plate (118a portion of 118; Figures 2-4, column 6, 
lines 26-41) supported within the processing chamber (CC; Figure 1) in a laterally space- 
apart relation relative to the support pedestal (114; Figure 1, 4) and sidewalls of the 
processing chamber (CC; Figure 1), the restrictor plate (1 18a portion of 118; Figures 2-4, 
column 6, lines 26-41) at least partially circumscribing the substrate support pedestal 
(114; Figure 1, 4) and positioned above the exhaust port (112a, 2; Figure 1); and a 
plurality of pins extending between the restrictor plate (1 18a portion of 1 18; Figures 2-4, 
column 6, lines 26-41) and a bottom of the processing chamber (CC; Figure 1), as 
claimed by claim 28 

Yonenaga teaches a plurality of support pins ("column" - see plural 48 Figure 1, column 4, lines 
4-17) supporting Komino's restrictor plate (46; Figure 1, column 4, lines 4-17). 
It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to add Yonenaga's support pins to Komino's restrictor plate (118a portion of 118; Figures 2-4, 
column 6, lines 26-41). 
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Motivation to add Yonenaga's support pins to Komino's restrictor plate is for adding additional 
support means in addition to Komino's support means (1 18b; Figure 2). 

7. Claims 7, 8, 13, and 19-22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Komino; Mitsuaki et al. (US 6,156,151 A) in view of Yonenaga; Tomihiro et al. (US 
59721 14 A). Komino is discussed above. Komino does not teach: 

i. The apparatus (Figure 1; column 3, line 60 - column 4, line 54) of claim 6, wherein the 
restrictor plate (1 18a portion of 1 18; Figures 2-4, column 6, lines 26-41) has a width that 
is wider at one portion of the restrictor plate (1 18a portion of 1 18; Figures 2-4, column 6, 
lines 26-41) than at another portion of the restrictor plate (1 18a portion of 1 18; Figures 2- 
4, column 6, lines 26-41), as claimed by claim 7 

ii. The apparatus (Figure 1; column 3, line 60 - column 4, line 54) of claim 7, wherein the 
portion having the wider width is adapted for positioning proximate the exhaust port 
(1 12a, 2; Figure 1), as claimed by claim 8 

iii. The system (Figure 1; column 3, line 60 - column 4, line 54) of claim 11, wherein the 
support pins (113, 116; Figure 2) retain the substrate supporting ring (111b; Figure 1,2) 
non-parallel with respect to a plane defined by a support surface of the substrate support 
pedestal (1 14; Figure 1, 4), as claimed by claim 13 

iv. The system (Figure 1; column 3, line 60 - column 4, line 54) of claim 18, wherein the one 
restrictor plate (1 18a portion of 1 18; Figures 2-4, column 6, lines 26-41) has a width that 
is wider at one portion of the one restrictor plate (118a portion of 118; Figures 2-4, 
column 6, lines 26-41) than at another portion of the one restrictor plate (1 18a portion of 
118; Figures 2-4, column 6, lines 26-41), as claimed by claim 19 
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v. The system (Figure 1; column 3, line 60 - column 4, line 54) of claim 19, wherein the 
portion having the wider width is positioned proximate the exhaust port (1 12a, 2; Figure 
1), as claimed by claim 20 

vi. The system (Figure 1; column 3, line 60 - column 4, line 54) of claim 20, wherein at least 
a portion of an outer edge of the one restrictor plate (118a portion of 118; Figures 2-4, 
column 6, lines 26-41) reduces a gap defined between the outer edge and an inner wall of 
the chamber (CC; Figure 1) along one section proximate the exhaust port (1 12a, 2; Figure 
1), as claimed by claim 21 

vii. The system (Figure 1; column 3, line 60 - column 4, line 54) of claim 10, wherein the at 
least one restrictor plate (118a portion of 118; Figures 2-4, column 6, lines 26-41) is one 
restrictor plate (118a portion of 118; Figures 2-4, column 6, lines 26-41) having an 
annular shape which completely surrounds the substrate support pedestal (114; Figure 1, 
4) and a width that is wider at one portion of the one restrictor plate (1 18a portion of 1 18; 
Figures 2-4, column 6, lines 26-41) than at another portion of the one restrictor plate 
(118a portion of 118; Figures 2-4, column 6, lines 26-41), and wherein a portion of an 
outer edge of the one restrictor plate (118a portion of 118; Figures 2-4, column 6, lines 
26-41) contacts an inner wall of the chamber (CC; Figure 1) at least in a location 
proximate the exhaust port (1 12a, 2; Figure 1), as claimed by claim 22 

Yonenaga is discussed above. 

It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to optimize the dimensions of Komino's apparatus parts restrictor plate (118a portion of 118; 
Figures 2-4, column 6, lines 26-41), and support pins (113, 116; Figure 2). 
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Motivation to optimize the dimensions of Komino's apparatus parts restrictor plate (1 18a portion 
of 118; Figures 2-4, column 6, lines 26-41), and support pins (113, 116; Figure 2) is for 
influencing process as flow characteristics of Komino's apparatus as taught by Komino (column 
1; lines 51-61). Further, it is well established that changes in apparatus dimensions are within the 
level of ordinary skill in the art. (Gardner v . TEC Systems, Inc. , 725 F.2d 1338, 220 USPQ 777 
(Fed. Cir. 1984), cert, denied , 469 U.S. 830, 225 USPQ 232 (1984); In re Rose , 220 F.2d 459, 
105 USPQ 237 (CCPA 1955); In re Rinehart, 531 F.2d 1048, 189 USPQ 143 (CCPA 1976); See 
MPEP 2144.04) 

Response to Arguments 

8. Applicant's arguments with respect to claims 26-28 are have been considered but are 
moot in view of the new grounds of rejection. 

9. Applicant states that Komino does not teach "a restrictor plate supported within the 
semiconductor processing chamber in a laterally spaced-apart relation relative to the substrate 
support pedestal and sidewalls of the processing chamber " The Examiner has reconsidered the 
teachings of Komino who was cited as showing a restrictor plate (1 18a portion of 1 18; Figures 2- 
4, column 6, lines 26-41) supported within the semiconductor processing chamber (CC; Figure 
1) in a laterally spaced-apart relation relative to the substrate support pedestal (114; Figure 1, 4) 
and sidewalls of the processing chamber (CC; Figure 1) 

10. With respect to Lee, Applicants state that Lee does not teach "and a restrictor plate 
supported within the semiconductor processing chamber in a laterally spaced-apart relation 
relative to the substrate support pedestal and sidewalls of the processing chamber". The 
Examiner has reconsidered the teachings of Lee. New rejections are proposed above. 
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Conclusion 



11. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Rudy Zervigon whose telephone number is (571) 272- 
1442. The examiner can normally be reached on a Monday through Thursday schedule from 8am 
through 7pm. The official fax phone number for the 1763 art unit is (571) 273-8300. Any Inquiry 
of a general nature or relating to the status of this application or proceeding should be directed to 
the Chemical and Materials Engineering art unit receptionist at (571) 272-1700. If the examiner 
can not be reached please contact the examiner's supervisor, Parviz Hassanzadeh, at (571) 272- 



1435. 




